INTRODUCTION
Portal hypertension which is considered as one of the most important complications of liver cirrhosis is associated with development of a hyperdynamic circulation and complications such as ascites, hepatic encephalopathy and oesophago-gastric varices. Patients with cirrhosis and gastro-oesophagealvarices have a hepatic venous pressure gradient during hemodynamic catheterization of at least 10-12mmHg [1] .
Gastroesophageal varices are present in approximately 50% of patients with liver cirrhosis. Their presence correlates with the severity of liver disease.
Patients without varices develop them at a rate of 8% per year [2] and the progression from small to large varices occurs in 10 to 20% of cases yearly. The most important predictor of hemorrhage is the size of varices, with the highest risk of first hemorrhage occurring in patients with large varices, about 15% per year [3] .
Variceal bleeding is associated with a high morbidity and mortality. The mortality associated with each episode of variceal bleeding ranges from 17% to 57% [4] .
The incidence of bleeding can be reduced with nonselective betablockers [5] .
It is also suggested that prophylactic endoscopic variceal band ligation can decrease the incidence of variceal bleeding and mortality in patients with liver cirrhosis who have large varices [6] .
The prevalence of oesophageal varices among cirrhotic patients is variable, ranging from 24% to 80%. Therefore, endoscopic screening of all patients with liver cirrhosis would result in a large number of unnecessary additional burdens to endoscopic units [7] .
Therefore, the identification of non endoscopic, non invasive methods that can accurately predict esophageal varices, particularly large esophageal varices in cirrhotic patients and help to identify patients at greatest risk and thereby reduce the necessity of endoscopic screening [8] .
Several studies have examined how to identify patients with varices using non-invasive or minimally invasive methods to avoid endoscopy in patients with a low risk of varices. These studies include biochemical, clinical and ultrasound parameters, transient elastography, CT scanning and video capsule endoscopy [9] .
Serotonin is released from platelets at the site of injury in the liver to regulate the process of hepatic regeneration and fibrosis [10] . In the pathogensis of cirrhosis the hepatic stellate cells (HSC) are transformed into myofibroblasts under the influence of the inflammatory mediators secreted by the damaged liver cells [11] . There's also increased number of 5HT receptors on the HSC cell membrane enhancing the cell response to serotonin. This can cause contraction of these cells closing the sinusoidal fenestrae and raising the portal vein pressure [12] .
Rudic, et al. [13] found that mean plasma free serotonin was higher in patients with varices than in patients without varices (P<0.05). Also, they found that the correlation of plasma serotonin concentration and fundal varices was highly significant (P<0.01), and they proved that the mean plasma free serotonin level was much higher in patients who had esophageal and gastric fundal varices than in patients who had only esophageal varices (P<0.01).
Also, Abdelkader, et al. [14] concluded that plasma free serotonin level could possibly be used as a noninvasive predictive method for the presence of gastroesophageal varices.
The aim of this work was to study the association between free serotonin concentration in plasma and the development of varices in patients with cirrhosis.
PATIENTS AND METHODS

I-Patients:
This prospective case control study was carried out on 70 patients with liver cirrhosis attended or admitted to Hepatology Department in Shebein El-Kom Teaching Hospital within the period between May and October 2015.
They divided into two groups: Group 1: 40 patients with varices diagnosed by upper GIT endoscopy. Group 2: 30 patients without varices. In addition, 20 healthy persons served as control group (Group 3).
The study protocol was approved by the scientific committee of Benha faculty of medicine.
Selection of patients Inclusion criteria:
Patients with cirrhosis with or without varices, Cirrhosis was diagnosed by clinical manifestations, laboratory investigations and ultrasonography [15] . Varices were diagnosed by upper GIT endoscopy.
Exclusion Criteria :
Patients with primary and secondary liver tumors, patients with history of depression and patients receiving selective serotonin reuptake inhibitors (SSRIs) and other antipsychotics were excluded from the study.
II-Methods :
All patients were submitted to the following: 1-Full history taking and thorough clinical examination paying specific attention to the manifestations of liver cirrhosis e.g. palmer erythema, jaundice, ascites, lower limb edema, encephalopathy and splenomegaly. There was no statistically significant difference between the groups as regard to the residence and occupation, however patients with varices tend to be from rural areas and work as farmers.
2-Laboratory investigations including:
Cases of varices have higher child score, when compared with cases without varices with statistical significance.
MELD and updated MELD scores were significantly higher in group I, when compared to group II with statistical significance. Group I has higher serotonin level than group II and control group with statistical significance (Table 3 and Figure 1 ),
Patients with gastric fundal and esophageal varices have higher serotonin level than patients with esophageal varices only (Table 4) .
Patients with higher grades of varices have higher serotonin level (Table 5 and Figure 2 ).
ROC curve analysis of serum free serotonin level revealed that, at a cut off value of 202 nmol/L; the sensitivity for detection of varices was 96.7%, specificity 80.0%, positive predictive value (PPV) was 78.37%, negative predictive value (NPV) was 80.0%; area under the curve was 92 denoting good predictive value of serotonin in prediction of varices (Table 6 and Figure 3 ).
There is significant correlation between serotonin level and serum albumin, total billirubin, INR, platelets count, MELD, updated MELD and Child classification indicating that the serum serotonin level is correlated to the severity of liver function decompensation in patients with cirrhosis (Table 7 and 
DISCUSSION
Portal hypertension is a serious condition with various severe life threatening consequences most important of which is varices development and bleeding. This study aims at expolring the correlation between serum serotonin level as a vasoactive amine and presence of varices.
Results of the present study revealed that, free serotonin level was significantly higher in patients with varices (mean= 220.18 + 48.40nmol/L) than patients without varices (mean = 125.57 + 22.37 nmol/L) and control group (mean= 38.75 + 6.72 nmol/L) (P value=0.000). Also, Patients with gastric fundal and esophageal varices have higher serotonin level than patients with esophageal varices only (Table 4) . This results agreed with the results of the study done by Rudic et al. [13] in which free serotonin level was investigated and they found that mean plasma free serotonin was higher in patients with esophageal varices than in patients without varices (P<0.05). Also, they found that the correlation of plasma serotonin concentration and fundal varices was highly significant (P<0.01), and they proved that the mean plasma free serotonin level was much higher in patients who had esophageal and gastric fundal varices than in patients who had only esophageal varices (P<0.01). Also, this result agreed with the results of the study done by Abdelkader et al. [14] in which they concluded that plasma free serotonin level could possibly be used as a noninvasive predictive method for the presence of gastroesophageal varices.
In the present study patients with higher grades of varices have higher serotonin level (Table 5 and Figure 2 (Table  6 and Figure 3 ).
In the present study, there is significant correlation between serotonin level and serum albumin, total billirubin, INR, platelets count, MELD, updated MELD and Child classification indicating that the serum serotonin level is correlated to the severity of liver function decompensation in patients with cirrhosis (Table 7) . 
CONCLUSION
This study concluded that Varices were found in 57.14% of cirrhotic patients. MELD and updated MELD scores were significantly higher in patients with varices. Free serotonin may have a role in the development of gastric fundal varices, indicating the clinical value of serotonergic receptor blockers in these patients. Free serotonin is significantly increased in cirrhotic patients with varices; it had a good power of prediction for development of varices. And correlated well with severity of liver disease in patients with cirrhosis assessed by Child, MELD and updated MELD scores as well as OV grade.
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